Use of a murine cell line for identification of human nitric oxide synthase inhibitors.
Nitric oxide (NO) has been implicated in a wide range of physiological and pathological processes. Low concentrations of this mediator play homeostatic roles, whereas many acute and chronic responses are associated with excessive production of NO. This upregulation is due in part to the induction of inducible nitric oxide synthase (iNOS) by proinflammatory cytokines in several different cell types, including macrophages and their CNS derivative, microglia. The crystal structures of the oxygenase domains of mouse and human iNOS were superimposed using the "align by homology" feature in Sybyl (SYBYL 7.0, Tripos Inc.). NOS isoform expression was assessed by TaqMan, Western blotting, and activity assays. We demonstrate that there is a high degree of three-dimensional overlap between the mouse and human iNOS active centers and propose that the murine isoform can serve as a suitable substitute for the human in assays. We also demonstrate that LPS stimulation of the mouse macrophage cell line RAW 264.7 induces the expression of iNOS, but not nNOS or eNOS, at the levels of mRNA transcription and protein expression. Furthermore, the pharmacology and calcium dependency of the NO formation support the finding that it is due to iNOS alone. Also reported is the demonstration of LPS-induced RAW 264.7 macrophages in simple cell-based and cell-free screening assays for iNOS inhibitors. Both assays were reproducible, as demonstrated by Z' factors of 0.69 and 0.71, and had high signal to noise ratios of 11- and 6-fold for the cell-based and cell-free assay, respectively. Our computational analyses indicate that there is a high degree of three-dimensional overlap between the oxygenase domains of human and murine iNOS. This observation together with the selective induction of murine iNOS in RAW 264.7 macrophages demonstrates the potential utility of the mouse iNOS assay to identify inhibitors of the human enzyme.